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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The diameter of crystal grain of an alumina is 1 micrometer or less, and an alumina 
content is 92 % of the weight or more, and consistencies are 3.9 or more nature sintered 
compacts of substantia-compacta translucent alumina. 

[Claim 2] It is the approach of manufacturing the nature sintered compact of translucent 
alumina according to claim 1 by fabricating a shaping raw material and calcinating the acquired 
Plastic solid at 1200-1450 degrees C. This shaping raw material To a boehmite sol, it is Si02 
by baking. Si02 in the nature sintered compact of an alumina which can obtain the sol or salt 
to generate The amount from which a content becomes 0.05 - 5 % of the weight, The amount 
from which the MgO content in the nature sintered compact of an alumina which can obtain the 
sol or salt which generates MgO by baking becomes 0.05 - 0.5 % of the weight, The 
manufacture approach of the nature sintered compact of translucent alumina characterized -by 
being the thing which comes to carry out addition mixing of the amount from which the CaO 
content in the nature sintered compact of an alumina which can obtain the sol or salt which 
generates CaO by baking becomes 0 - 0.5 % of the weight, and the alpha-alumina powder. 
[Claim 3] The manufacture approach of the nature sintered compact of translucent alumina 
characterized by the specific surface area of alpha-alumina particle being more than 10m2 / g 
in the approach of claim 2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the nature sintered compact of translucent 
alumina, and its manufacture approach, and especially, it is the nature sintered compact of ,an 
alumina suitable as infrared aperture material etc. which was remarkably excellent in 
translucency, and the manufacture is easy and is related with the nature sintered compact of 
translucent alumina with which low cost is provided, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, by fabricating the raw material which added the 
magnesium-oxide component 0.5% or less to alumina powder, and was mixed to it, and 
calcinating this Plastic solid in a vacuum or a hydrogen ambient atmosphere at 1700-1950 
degrees C, the nature sintered compact of translucent alumina is manufactured, and, thereby, 
has obtained the high-density nature sintered compact of an alumina by translucency (U.S. 4 
Pat. No. 3,026,210). In addition, the alumina crystal grain child of the nature sintered compact 
of an alumina obtained by this approach is 5 micrometers or more. 
[0003] 

[Problem(s) to be Solved by the Invention] By the manufacture approach of the above- 
mentioned conventional nature sintered compact of translucent alumina, since it is necessary 
to calcinate a Plastic solid upwards at the very high temperature of 1700-1950 degrees C, and 
the firing environments is a vacuum or a hydrogen ambient atmosphere and ambient 
atmosphere control is needed, there is a problem that expensive equipment is required, 
manufacture is difficult, and a manufacturing cost costs dearly. 

[0004] the comparatively low temperature of [ this invention solves the above-mentioned 
conventional trouble, and ] 1200-1450 degrees C - and it aims at offering the nature sintered 
compact of translucent alumina which can be manufactured easily and cheaply, and its 
manufacture approach by calcinating in an atmospheric-air ambient atmosphere. 
[0005] 

[Means for Solving the Problem] The nature sintered compact of translucent alumina of claim 1 
is characterized by for the diameter of crystal grain of an alumina being 1 micrometer or less, 
and for an alumina content being 92 % of the weight or more, and consistencies being 3.9 dr 
more substantia compacta. 

[0006] The manufacture approach of the nature sintered compact of translucent alumina of 
claim 2 It is the approach of manufacturing the nature sintered compact of translucent alumina 
according to claim 1 by fabricating a shaping raw material and calcinating the acquired Plastic 
solid at 1200-1450 degrees C This shaping raw material To a boehmite sol, it is Si02 by 
baking. Si02 in the nature sintered compact of an alumina which can obtain the sol or salt to 
generate The amount from which a content becomes 0.05 - 5 % of the weight, The amount 
from which the MgO content in the nature sintered compact of an alumina which can obtain .the 
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sol or salt which generates MgO by baking becomes 0.05 - 0.5 % of the weight, It is 
characterized by being the thing which comes to carry out addition mixing of the amount from 
which the CaO content in the nature sintered compact of an alumina which can obtain the sol 
or salt which generates CaO by baking becomes 0-0.5 % of the weight, and the alpha- 
alumina powder. 

[0007] The manufacture approach of the nature sintered compact of translucent alumina of 
claim 3 is characterized by the specific surface area of alpha-alumina particle being more than 
1 0m2 / g in the approach of claim 2. 

[0008] This invention is explained below at a detail. First, the manufacture approach of the 
nature sintered compact of translucent alumina of this invention is explained. 
[0009] It is Si02 by ** baking to the boehmite sol which prepared boehmite in the approach of 
this invention according to the conventional method by making water into a dispersion medium 
and carrying out amalgam decomposition from acids, such as an acetic acid. The sol or salt 
("Si02 a component" is called below.) to generate 

** The sol or salt (a "MgO component" is called below.) which generates MgO by baking 
** The sol or salt (a "CaO component" is called below.) which generates CaO by baking 
alpha-alumina powder is added, it mixes with ********, and a shaping raw material is prepared. 
[0010] Here, although there is especially no limit in the concentration of a boehmite sol, in the 
usual case, it is desirable that it is alumina conversion concentration and is about 3 - 10 % of 
the weight. If this alumina conversion concentration is difficult to dry at less than 3 % of the 
weight and exceeds 10 % of the weight, it will be hard to deal with viscosity highly. 
[001 1] Moreover, each component of the above-mentioned ** - ** is Si02 in the nature sintered 
compact of an alumina which acts on a degree of sintering and grain growth, and is obtained. It 
adds so that a content may become 0.05-5 % of the weight. Si02 Even if there are more 
additions of a component than the above-mentioned range, translucency is lost at least. 
[0012] A MgO component is added so that the MgO content in the nature sintered compact of 
an alumina obtained may become 0.05 - 0.5 % of the weight. If there are few additions of a . 
MgO component, grain growth will be carried out, if many, a spinel phase will generate and 
translucency will be lost. 

[0013] Although a CaO component is not an indispensable component, the CaO content in the 
nature sintered compact of an alumina obtained can add it in 0.5 or less % of the weight of the 
range. The grain growth for which the addition of a CaO component exceeds 0.5 % of the 
weight arises and devitrifies. 

[0014] In the case of which, it is necessary to add these addition components so that the 
alumina content in the nature sintered compact of an alumina obtained may become with 92 % 
of the weight or more. 

[0015] In addition, it sets to this invention and is Si02. As a component, as a MgO component, 
a magnesia sol, magnesium acetate, a magnesium chloride, etc. can be used, and colloidal 
silica etc. can be used for calcium acetate, a calcium chloride, etc. as a CaO component. 
[0016] alpha-alumina powder is effective in order to promote the eburnation in low-temperature 
baking, and it is desirable to add so that the alumina content of alpha-alumina powder origin in 
the nature sintered compact of an alumina obtained may become 1.5-5 % of the weight. If 
there are more additions of alpha-alumina powder than the above-mentioned range, 
translucency will be lost, and eburnation will not be carried out if few. 

[0017] Moreover, as for alpha-alumina powder, it is desirable for the specific surface area to be 
15-30m2 / g preferably more than 10m2 / g. This is not to fully acquire the eburnation 
facilitatory effect in low-temperature baking with alpha-alumina powder with a small specific 
surface area, but for a burning temperature required for eburnation to exceed 1450 degrees C. 
In elevated-temperature baking exceeding 1450 degrees C, the diameter of alumina crystal 
grain of the nature sintered compact of an alumina obtained is set to 2-5 micrometers, 
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translucency falls remarkably, and the translucency in the light is not acquired. 
[0018] It sets to this invention and is above-mentioned Si02 to a boehmite sol. A component, a 
MgO component, and the shaping raw material obtained if needed by carrying out addition 
mixing of a CaO component and the alpha-alumina powder by predetermined combination are 
fabricated according to a conventional method. For example, in the above-mentioned shaping 
raw material, suitable amount addition of the plasticizers, such as organic binders, such as 
methyl cellulose, and a glycerol, etc. is carried out, a slurry is prepared, the obtained slurry is 
fabricated with a doctor blade method, and a green sheet is obtained. 
[0019] And 1 -micrometer or less alumina content can obtain [ the diameter of alumina crystal 
grain ] the nature sintered compact of substantia-compacta translucent alumina of with a 
consistencies of 3.9 or more this invention 92% of the weight or more by calcinating preferably 
1200-1450 degrees C (green sheet) of acquired Plastic solids about 60 to 240 minutes at • 
1250-1450 degrees C among atmospheric air. 

[0020] Here, burning temperature cannot obtain a precise nature sintered compact of 
translucent alumina called 3.9 or more consistencies at less than 1200 degrees C. If burning 
temperature exceeds 1450 degrees C, grain growth will happen, and the diameter of crystal 
grain exceeds 1 micrometer, and loses translucency. 

[0021] thus, the nature sintered compact of translucent alumina of this invention obtained -- the 
permeability in an infrared region with a wavelength of 2.5 micrometers - 70% or more and a 
light field - a long wave with a wavelength of 530nm or more - a long field shows 5% or more 
of permeability - it excels in translucency remarkably. 
[0022] 

[Function] According to the nature sintered compact of translucent alumina and its 
manufacture approach of this invention, the nature sintered compact of an alumina which was 
remarkably [ precisely and ] excellent in translucency is offered by low-temperature baking of 
1200-1450 degrees C in atmospheric air. 
[0023] 

[Example] An example and the example of a comparison are given to below, and this invention 
is more concretely explained to it. 

[0024] It is Si02 to the boehmite sol (5 % of the weight of alumina conversion concentration) 
which carried out amalgam decomposition with the acetic acid by making example 1 water into 
a dispersion medium. It is Si02 in the nature sintered compact of a colloidal silica alumina as a 
component. So that a content may become 2 % of the weight As a MgO component, 
magnesium acetate so that the MgO content in the nature sintered compact of an alumina may 
become 0.5 % of the weight As a CaO component, calcium acetate so that the CaO content in 
the nature sintered compact of an alumina may become 0.5 % of the weight It added, 
respectively, and further, addition mixing of the alpha-alumina powder of specific surface area 
of 17m 2 / g was carried out so that the alumina content of alpha-alumina powder origin in the 
nature sintered compact of an alumina might become 2 % of the weight, and the shaping raw 
material was obtained. 

[0025] Methyl cellulose was carried out as an organic binder, 20 weight sections addition of the 
glycerol was carried out as 40 weight sections and a plasticizer at the isomorphism part 100 
weight section in the obtained shaping raw material, the slurry was prepared, this slurry was 
fabricated with a thickness of 200 micrometers in the shape of a tape with the doctor blade 
method, and the green sheet was obtained. 

[0026] The nature sintered compact of an alumina was obtained by calcinating the obtained* 
sheet at 1330 degrees C among atmospheric air. 

[0027] When the consistency of the obtained nature sintered compact of an alumina was 
measured, it is 3.95 g/cm3. It was very precise. Moreover, the permeability in an infrared 
region showed 80% or more of permeability on the wavelength of 2.5 micrometers, and 
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showed 30% or more of permeability by the long wavelength side of 530nm or more in the light 
field. When SEM observation of this alumina sintered compact was carried out, it was checked 
that the diameter of crystal grain is about 0.8 micrometers or less. 
[0028] Except having blended the shaping raw material, the nature sintered compact of an 
alumina was manufactured like the example 1, the consistency of the obtained nature sintered 
compact of an alumina, permeability, and the diameter of crystal grain were investigated, and 
the result was shown in a table 1 with the result of an example 1 so that the alumina content of 
examples 2-7, the example 1 of a comparison, 2Si02, MgO, CaO, and alpha-alumina particle 
origin might serve as a rate shown in a table 1. 

[0029] In three to example of comparison 5 examples 1-3, except having made burning 
temperature into 1500 degrees C exceeding 1450 degrees C, it carried out respectively 
similarly, the nature sintered compact of an alumina was manufactured, the consistency of the 
obtained nature sintered compact of an alumina, permeability, and the diameter of crystal grain 
were investigated , and the result was shown in a table 1 . 

[0030] In the example 6 of a comparison, and seven examples 1 and 2, alpha-alumina particle 
was not added, but except having used all aluminas as the alumina of the boehmite sol origin, 
it carried out respectively similarly, the nature sintered compact of an alumina was 
manufactured, the consistency of the obtained nature sintered compact of an alumina, 
permeability, and the diameter of crystal grain were investigated, and the result was shown in 
a table 1 . 

[0031] The following thing is clearer than a table 1 . Namely, Si02 The example 1 of a 
comparison and Si02 which do not add a component and a MgO component In the example 2 
of a comparison which does not add a component, the diameter of crystal grain of the nature 
sintered compact of an alumina obtained exceeds 1 micrometer, and is inferior to translucency. 

[0032] Moreover, even if combination is the same as that of the thing of an example, in the 
examples 3-5 of a comparison with a high burning temperature, the nature sintered compact of 
an alumina which was excellent in translucency too is not obtained with grain growth. 
[0033] Furthermore, in the examples 6 and 7 of a comparison which do not add alpha-alumina 
particle, eburnation does not promote and the nature sintered compact of an alumina of high 
density is not obtained. 
[0034] 
[A table 1] 
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[0035] On the other hand, according to the examples 1-7, the diameter of crystal grain can 
obtain the nature sintered compact of an alumina 1 micrometer or less which was precise and 
was excellent in translucency. 
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[0036] 

[Effect of the Invention] According to the nature sintered compact of translucent alumina and 
its manufacture approach of this invention, the easy and nature sintered compact of 
translucent alumina precise to low cost can be o'ffered by low-temperature baking in 
atmospheric air as explained in full detail above. 

[Translation done.] 
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